Composition of proteoglycans synthesized by rabbit aortic explants in culture and the effect of experimental atherosclerosis.
The synthesis of proteoglycans by aorta explants from rabbits with diet-induced atherosclerosis and controls was studied by 35S-incorporation. Proteoglycans were isolated under dissociative conditions from incubation medium and from arterial explants. Additionally, the tissue proteoglycans that were not extracted by 4 M guanidine-HCl were solubilized by digestion of the tissue by elastase in the presence of proteinase inhibitors. The residual tissue was hydrolyzed by papain and glycosaminoglycans were isolated. The atherosclerotic aorta tissue incorporated twice the amount of 35S into proteoglycans than observed for controls; in both groups about 70% of the label incorporated into the tissue was noted in the proteoglycans extracted by guanidine-HC;, while about 30% of the total 35S-labeled proteoglycans synthesized by the explants were found in the media. Atherosclerotic tissue incorporated 35S predominantly into chondroitin sulfate proteoglycans when compared to control tissue. The chondroitinase ABC-digestable proteoglycans that were extracted by guanidine-HCl from atherosclerotic tissues were of larger molecular size than those from control tissue, but the core proteins from these preparations were similar. The heparan sulfate proteoglycan that was obtained by dissociative extraction from atherosclerotic tissue had greater amounts of N-acetyl and lesser amounts of N-sulfate ester groups than the preparation from control tissue. Digestion of the tissue by elastase yielded heparan sulfate proteoglycan as the major constituent in both groups, although atherosclerotic tissue contained relatively small amounts of this proteoglycan. The residual tissue from both groups contained chondroitin sulfate and heparan sulfate as the major glycosaminoglycans with the latter showing a decrease with atherosclerosis. Atherosclerotic tissue secreted into the medium about two-fold more 35S-labeled proteoglycans with larger molecular size than control tissue; proteoglycans of the heparan sulfate and chondroitin sulfate types were the major constituents in the culture medium of both tissues. Thus, proteoglycans undergo both quantitative and qualitative changes in atherosclerosis, reflecting the enhanced smooth muscle cell activity. These changes are potentially important in modulating lipoprotein binding and hemostatic properties, as well as fibrillogenesis of the arterial wall.